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DETAILED ACTION 



Election/Restrictions 

1 . Examiner acknowledges the reply filed on 6/1 5/2006 containing the cancellation 
of claims 1-51, the addition of the new claims 52-100. 

2. Examiner acknowledges the response to the restriction requirement. The 
response containing the election of Group II with traverse. 

3. The restriction requirement mailed on 3/15/2006 is withdrawn. Newly added 
claims 52-100 are examined on the merits. 



Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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6. Claims 52-58 and 69-75 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hettinger, Jr. (US 4450241) in view of Senes (US 3644557), Leftin 
(US 3403108), and Schriesheim (US 2956096). 

7. With respect to claims 52-58, Hettinger discloses a catalyst composition for 
converting heavy hydrocarbons. The catalyst composition contains catalyst particles 
under 200 microns (see Koeppel (US 4300324), which discloses that particles with a 
Blaine of 3000 have particle sizes of less than 2.5mm), water, and naphtha in a mixture 
that is to be contacted with the heavy oil (see Hettinger, column 7, lines 34-51, column 

8. lines 15-32, and column 23, lines 42-45). Hettinger also discloses where the (water, 
naphtha, and catalyst)/feed ratio is between about 0.01 to 2.0 (where a bbl of feed is 
approximately 311 lbs of oil) (see Hettinger, column 21, Table E-1). 

Hettinger does not disclose a catalyst composition having: about 15 to 35 wt% 
silicon dioxide, about 1 to 6 wt% aluminum oxide, about 5 to 20 wt% ferric oxide, about 
10 to 30 wt% calcium oxide, at least about 2 wt% titanium dioxide, and at least about 8 
wt% transition metal salt. 

However, Senes discloses a catalyst composition containing 1-10 wt% of calcium 
oxide, 6-1 6 wt% of silicon dioxide, 0-40 wt% of aluminum oxide, 0-1 5 wt% of titanium 
oxide and a small amount of ferric oxide that is mixed with water (see Senes, column 2, 
lines 26-35 and 64-70 and claim 3). 

Senes discloses that such a catalyst composition is gives good results in 
reforming heavy hydrocarbon oils (see Senes, column 2, lines 39-63). 
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Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the composition of Hettinger to include a catalyst 
composition containing 1-10 wt% of calcium oxide, 6-16 wt% of silicon dioxide, 0-40 
wt% of aluminum oxide, 0-15 wt% of titanium oxide and a small amount of ferric oxide 
that is mixed with water in order to have a catalyst composition that gives good results 
in reforming heavy hydrocarbon oils. 

In addition, Leftin discloses a catalyst comprising about 1 to about 30 wt% of 
ferric halide or cupric halide (see Leftin, claim 9). 

Leftin discloses that such a catalyst provides for an improved contact material for 
effecting conversion (see Leftin column 2, lines 12-30). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the composition of Hettinger to include a catalyst 
comprising about 1 to about 30 wt% of ferric halide or cupric halide in order to provide 
for an improved contact material for effecting conversion. 

Also, Schriesheim discloses a catalyst with 30 to 1 5 % ferric oxide (see 
Schriesheim, column 2, lines 6-8). 

Schriesheim discloses that ferric oxide increases the isomerization activity of the 
catalyst (see Schriesheim, column 1, lines 56-61). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the composition of Hettinger to include a catalyst with 
30 to 15 % ferric oxide in order to increase the isomerization activity of the catalyst. 
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8. With respect to claims 69-75, Hettinger discloses a process of making a catalyst 
composition that contains catalyst particles under 200 microns (see Koeppel (US 
4300324), which discloses that particles with a Blaine of 3000 have particle sizes of less 
than 2.5mm), water, and naphtha in a mixture (see Hettinger, column 7, lines 34-51, 
column 8, lines 15-32, and column 23, lines 42-45). Hettinger also discloses that the 
catalyst can be mixed with naphtha and water in a riser at atmospheric pressure before 
contact with the feed. Also, the temperature of mixing would be atmospheric if the 
catalyst mixture is mixed without regenerated catalyst and before contact with the feed 
or steam (see Hettinger, column 8, lines 15-32 and column 21, Table E-1). 

Hettinger does not disclose where the catalyst composition has: about 15 to 35 
wt% silicon dioxide, about 1 to 6 wt% aluminum oxide, about 5 to 20 wt% ferric oxide, 
about 10 to 30 wt% calcium oxide, at least about 2 wt% titanium dioxide, and at least 
about 8 wt% transition metal salt. 

However, Senes discloses a catalyst composition containing 1-10 wt% of calcium 
oxide, 6-16 wt% of silicon dioxide, 0-40 wt% of aluminum oxide, 0-1 5 wt% of titanium 
oxide and a small amount of ferric oxide that is mixed with water (see Senes, column 2, 
lines 26-35 and 64-70 and claim 3). 

Senes discloses that such a catalyst composition is gives good results in 
reforming heavy hydrocarbon oils (see Senes, column 2, lines 39-63). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Hettinger to include a catalyst 
composition containing 1-10 wt% of calcium oxide, 6-16 wt% of silicon dioxide, 0-40 
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wt% of aluminum oxide, 0-15 wt% of titanium oxide and a small amount of ferric oxide 
that is mixed with water in order to have a catalyst composition that gives good results 
in reforming heavy hydrocarbon oils. 

In addition, Leftin discloses a catalyst comprising about 1 to about 30 wt% of 
ferric halide or cupric halide (see Leftin, claim 9). 

Leftin discloses that such a catalyst provides for an improved contact material for 
effecting conversion (see Leftin column 2, lines 12-30). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Hettinger to include a catalyst 
comprising about 1 to about 30 wt% of ferric halide or cupric halide in order to provide 
for an improved contact material for effecting conversion. 

Also, Schriesheim discloses a catalyst with 30 to 15 % ferric oxide (see 
Schriesheim, column 2, lines 6-8). 

Schriesheim discloses that ferric oxide increases the isomerization activity of the 
catalyst (see Schriesheim, column 1, lines 56-61). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Hettinger to include a catalyst with 30 
to 15 % ferric oxide in order to increase the isomerization activity of the catalyst. 
9. Claims 85-87, 89-91 , 93-95, and 97-99 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Hettinger in view of Senes, Leftin, Schriesheim, and Mason 
(US 2497176). 
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10. With respect to claims 59-65, 67, and 68, Hettinger discloses a catalyst 
composition for converting heavy hydrocarbons. The catalyst composition contains 
catalyst particles under 200 microns (see Koeppel (US 4300324), which discloses that 
particles with a Blaine of 3000 have particle sizes of less than 2.5mm), water, and 
naphtha in a mixture that is to be contacted with the heavy oil (see Hettinger, column 7, 
lines 34-51, column 8, lines 15-32, and column 23, lines 42-45). Hettinger also 
discloses where the (water, naphtha, and catalyst)/feed ratio is between about 0.01 to 
2.0 (where a bbl of feed is approximately 311 lbs of oil) (see Hettinger, column 21, 
Table E-1). 

Hettinger does not disclose a catalyst composition having: 30-50 wt% Portland 
cement, 30-50 wt% pumice, at least about 2 wt% titanium dioxide, and at least about 8 
wt% transition metal salt. 

However, Senes discloses a catalyst composition containing, 0-15 wt% of 
titanium oxide and a small amount of ferric oxide that is mixed with water (see Senes, 
column 2, lines 26-35 and 64-70 and claim 3). 

Senes discloses that such a catalyst composition is gives good results in 
reforming heavy hydrocarbon oils (see Senes, column 2, lines 39-63). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the composition of Hettinger to include a catalyst 
composition containing 0-15 wt% of titanium oxide and a small amount of ferric oxide 
that is mixed with water in order to have a catalyst composition that gives good results 
in reforming heavy hydrocarbon oils. 
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Also, Mason discloses that metals may be supported on Portland cement and 
pumice (see Mason, column 2, lines 15-24). 

Mason discloses that Portland cement and pumice are suitable carriers for 
catalysts useful in the hydrogenation of high molecular weight feedstocks (see Mason, 
column 2, lines 3-21). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the composition of Hettinger to include that metals 
may be supported on Portland cement and pumice in order to have suitable carriers for 
catalysts useful in the hydrogenation of high molecular weight feedstocks. 

In addition, Leftin discloses a catalyst comprising about 1 to about 30 wt% of 
ferric halide or cupric halide (see Leftin, claim 9). 

Leftin discloses that such a catalyst provides for an improved contact material for 
effecting conversion (see Leftin column 2, lines 12-30). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the composition of Hettinger to include a catalyst 
comprising about 1 to about 30 wt% of ferric halide or cupric halide in order to provide 
for an improved contact material for effecting conversion. 

Also, Schriesheim discloses a catalyst with 30 to 15 % ferric oxide (see 
Schriesheim, column 2, lines 6-8). 

Schriesheim discloses that ferric oxide increases the isomerization activity of the 
catalyst (see Schriesheim, column 1, lines 56-61). 
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Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the composition of Hettinger to include a catalyst with 
30 to 15 % ferric oxide in order to increase the isomerization activity of the catalyst. 
1 1 . With respect to claims 76-84, Hettinger discloses a process of making a catalyst 
composition that contains catalyst particles under 200 microns (see Koeppel (US 
4300324), which discloses that particles with a Blaine of 3000 have particle sizes of less 
than 2.5mm), water, and naphtha in a mixture (see Hettinger, column 7, lines 34-51, 
column 8, lines 15-32, and column 23, lines 42-45). Hettinger also discloses that the 
catalyst can be mixed with naphtha and water in a riser at atmospheric pressure before 
contact with the feed. Also, the temperature of mixing would be atmospheric if the 
catalyst mixture is mixed without regenerated catalyst and before contact with the feed 
or steam (see Hettinger, column 8, lines 15-32 and column 21, Table E-1). 

Hettinger does not disclose where the catalyst composition has: 30-50 wt% 
Portland cement, 30-50 wt% pumice, at least about 2 wt% titanium dioxide, and at least 
about 8 wt% transition metal salt. 

However, Senes discloses a catalyst composition containing 0-15 wt% of 
titanium oxide and a small amount of ferric oxide that is mixed with water (see Senes, 
column 2, lines 26-35 and 64-70 and claim 3). 

Senes discloses that such a catalyst composition is gives good results in 
reforming heavy hydrocarbon oils (see Senes, column 2, lines 39-63). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Hettinger to include a catalyst 



Application/Control Number: 10/627,240 Page 10 

Art Unit: 1764 

composition containing 0-15 wt% of titanium oxide and a small amount of ferric oxide 
that is mixed with water in order to have a catalyst composition that gives good results 
in reforming heavy hydrocarbon oils. 

Also, Mason discloses that metals may be supported on Portland cement and 
pumice (see Mason, column 2, lines 15-24). 

Mason discloses that Portland cement and pumice are suitable carriers for 
catalysts useful in the hydrogenation of high molecular weight feedstocks (see Mason, 
column 2, lines 3-21). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Hettinger to include that metals may 
be supported on Portland cement and pumice in order to have suitable carriers for 
catalysts useful in the hydrogenation of high molecular weight feedstocks. 

In addition, Leftin discloses a catalyst comprising about 1 to about 30 wt% of 
ferric halide or cupric halide (see Leftin, claim 9). 

Leftin discloses that such a catalyst provides for an improved contact material for 
effecting conversion (see Leftin column 2, lines 12-30). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Hettinger to include a catalyst 
comprising about 1 to about 30 wt% of ferric halide or cupric halide in order to provide 
for an improved contact material for effecting conversion. 

Also, Schriesheim discloses a catalyst with 30 to 15 % ferric oxide (see 
Schriesheim, column 2, lines 6-8). 
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Schriesheim discloses that ferric oxide increases the isomerization activity of the 
catalyst (see Schriesheim, column 1, lines 56-61). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Hettinger to include a catalyst with 30 
to 15 % ferric oxide in order to increase the isomerization activity of the catalyst. 
12. With respect to claims 85-87 and 89-91 , Hettinger discloses a process for the 
cracking and hydrogenation of heavy hydrocarbons (see Hettinger, column 29, lines 28- 
63). The catalyst composition contains catalyst particles under 200 microns (see 
Koeppel (US 4300324), which discloses that particles with a Blaine of 3000 have 
particle sizes of less than 2.5mm), water, and naphtha in a mixture that is to be 
contacted with the heavy oil (see Hettinger, column 7, lines 34-51, column 8, lines 15- 
32, and column 23, lines 42-45). Hettinger also discloses where the (water, naphtha, 
and catalyst)/feed ratio is between about 0.01 to 2.0 (where a bbl of feed is 
approximately 31 1 lbs of oil) (see Hettinger, column 21 , Table E-1). 

Hettinger does not disclose a catalyst composition having: about 15 to 35 wt% 
silicon dioxide, about 1 to 6 wt% aluminum oxide, about 5 to 20 wt% ferric oxide, about 
10 to 30 wt% calcium oxide, at least about 2 wt% titanium dioxide, and at least about 8 
wt% transition metal salt. 

However, Senes discloses a catalyst composition containing 1-10 wt% of calcium 
oxide, 6-16 wt% of silicon dioxide, 0-40 wt% of aluminum oxide, 0-1 5 wt% of titanium 
oxide and a small amount of ferric oxide that is mixed with water (see Senes, column 2, 
lines 26-35 and 64-70 and claim 3). 
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Series discloses that such a catalyst composition is gives good results in 
reforming heavy hydrocarbon oils (see Senes, column 2, lines 39-63). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Hettinger to include a catalyst 
composition containing 1-10 wt% of calcium oxide, 6-16 wt% of silicon dioxide, 0-40 
wt% of aluminum oxide, 0-15 wt% of titanium oxide and a small amount of ferric oxide 
that is mixed with water in order to have a catalyst composition that gives good results 
in reforming heavy hydrocarbon oils. 

In addition, Leftin discloses a catalyst comprising about 1 to about 30 wt% of 
ferric halide or cupric halide (see Leftin, claim 9). 

Leftin discloses that such a catalyst provides for an improved contact material for 
effecting conversion (see Leftin column 2, lines 12-30). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Hettinger to include a catalyst 
comprising about 1 to about 30 wt% of ferric halide or cupric halide in order to provide 
for an improved contact material for effecting conversion. 

Also, Schriesheim discloses a catalyst with 30 to 1 5 % ferric oxide (see 
Schriesheim, column 2, lines 6-8). 

Schriesheim discloses that ferric oxide increases the isomerization activity of the 
catalyst (see Schriesheim, column 1, lines 56-61). 
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Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Hettinger to include a catalyst with 30 
to 15 % ferric oxide in order to increase the isomerization activity of the catalyst. 

Also, Mason discloses that cracking increases the API of hydrocarbon oil (see 
Mason, column 3, lines 40-45 and column 4, lines 15-45). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Hettinger to include an increase in the 
API of the hydrocarbon feed because cracking causes an increase in the API of a 
hydrocarbon. 

1 3. With respect to claims 93-95 and 97-99, Hettinger discloses a process for the 
cracking and hydrogenation of heavy hydrocarbons (see Hettinger, column 29, lines 28- 
63). The catalyst composition contains catalyst particles under 200 microns (see 
Koeppel (US 4300324), which discloses that particles with a Blaine of 3000 have 
particle sizes of less than 2.5mm), water, and naphtha in a mixture that is to be 
contacted with the heavy oil (see Hettinger, column 7, lines 34-51, column 8, lines 15- 
32, and column 23, lines 42-45). Hettinger also discloses where the (water, naphtha, 
and catalyst)/feed ratio is between about 0.01 to 2.0 (where a bbl of feed is 
approximately 311 lbs of oil) (see Hettinger, column 21, Table E-1). 

Hettinger does not disclose a catalyst composition having: 30-50 wt% Portland 
cement, 30-50 wt% pumice, at least about 2 wt% titanium dioxide, and at least about 8 
wt% transition metal salt. 
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However, Senes discloses a catalyst composition containing 0-15 wt% of 
titanium oxide and a small amount of ferric oxide that is mixed with water (see Senes, 
column 2, lines 26-35 and 64-70 and claim 3). 

Senes discloses that such a catalyst composition is gives good results in 
reforming heavy hydrocarbon oils (see Senes, column 2, lines 39-63). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Hettinger to include a catalyst 
composition containing 0-15 wt% of titanium oxide and a small amount of ferric oxide 
that is mixed with water in order to have a catalyst composition that gives good results 
in reforming heavy hydrocarbon oils. 

In addition, Leftin discloses a catalyst comprising about 1 to about 30 wt% of 
ferric halide or cupric halide (see Leftin, claim 9). 

Leftin discloses that such a catalyst provides for an improved contact material for 
effecting conversion (see Leftin column 2, lines 12-30). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Hettinger to include a catalyst 
comprising about 1 to about 30 wt% of ferric halide or cupric halide in order to provide 
for an improved contact material for effecting conversion. 

Also, Schriesheim discloses a catalyst with 30 to 1 5 % ferric oxide (see 
Schriesheim, column 2, lines 6-8). 

Schriesheim discloses that ferric oxide increases the isomerization activity of the 
catalyst (see Schriesheim, column 1, lines 56-61). 
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Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Hettinger to include a catalyst with 30 
to 15 % ferric oxide in order to increase the isomerization activity of the catalyst. 

Also, Mason discloses that metals may be supported on Portland cement and 
pumice (see Mason, column 2, lines 15-24). 

Mason discloses that Portland cement and pumice are suitable carriers for 
catalysts useful in the hydrogenation of high molecular weight feedstocks (see Mason, 
column 2, lines 3-21). 
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Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the composition of Hettinger to include that metals 
may be supported on Portland cement and pumice in order to have suitable carriers for 
catalysts useful in the hydrogenation of high molecular weight feedstocks. 

In addition, Mason discloses that cracking increases the API of hydrocarbon oil 
(see Mason, column 3, lines 40-45 and column 4, lines 15-45). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Hettinger to include an increase in the 
API of the hydrocarbon feed because cracking causes an increase in the API of a 
hydrocarbon. 

Allowable Subject Matter 

14. Claims 66, 88, 92, 96, and 100 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

1 5. The following is a statement of reasons for the indication of allowable subject 
matter: the prior art does not teach nor disclose: a cracking/hydrogenation catalyst 
containing scoria and cracking conducted at ambient temperature and ambient 
pressure. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John C. Douglas whose telephone number is 571-272- 
1087. The examiner can normally be reached on 7:30 A.M. to 4:30 P.M.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn A. Caldarola can be reached on 571-272-1444. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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'Glenn Catdaroia 
«upsrviso?y Patent Examine 
Technology Cer^r 1700 



